The importance of the family environment for the development of children with neurodisabilities is undisputed. The objective of this study is to describe how family environment has been measured in research on families of children with neurodisabilities, in order to support researchers and clinicians to select appropriate methods for use. A three-step approach was used and 13 measures of family environment were identified within 77 studies. Five measures were used most commonly across a majority of studies (n=50). The measures varied considerably in terms of theoretical background, content, subscales, and populations for which they were developed and validated. These measures were used with considerable variability between studies and with a limited range of research respondents, most typically the child's mother. Challenges, opportunities, and suggestions on how to improve the application of family environment measures in research are discussed.
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Family Adaptability and Cohe- The importance of the family environment for the development of children with neurodisabilities is undisputed. The objective of this study is to describe how family environment has been measured in research on families of children with neurodisabilities, in order to support researchers and clinicians to select appropriate methods for use. A three-step approach was used and 13 measures of family environment were identified within 77 studies. Five measures were used most commonly across a majority of studies (n=50). The measures varied considerably in terms of theoretical background, content, subscales, and populations for which they were developed and validated. These measures were used with considerable variability between studies and with a limited range of research respondents, most typically the child's mother. Challenges, opportunities, and suggestions on how to improve the application of family environment measures in research are discussed.
Among clinicians and researchers serving children and young people with neurodisabilities, the importance of the family environment in supporting the developing child is undisputed. It is one of the most proximal systems of influence and an essential aspect of the developmental context. Over the past 30 years, research on the family has grown considerably. 1 As evidenced by a growth of published handbooks and sourcebooks brimming with techniques and instruments, there is now a wide assortment of measures from which to select, to either clinically assess or evaluate the family. 2, 3 This requires some critical reflection on what aspect of the family is most pertinent to assess/evaluate. Once this is adequately conceptualized, measures can then be reviewed for the extent to which they capture what it is about the family that a clinician or researcher believes to be relevant. The objective of this study is to examine current trends regarding the use of measures of family environment in studies conducted with families of children with neurodisabilities, to critically evaluate those trends, and to make recommendations for future practice and research.
'Neurodisabilities' refers to conditions that comprise 'a group of congenital or acquired long-term conditions that are attributed to impairments of the brain and/or neuromuscular system and create functional limitations'. 4(p1105) Children and young people with neurodisabilities represent between 6% and 9% of the general population. 5 While their conditions range in severity and complexity, they and their families are more likely to share experiences with others with similar functional and behavioral limitations, than the limitations caused by the specific disease. In fact, functional limitations across neurodevelopmental disorders are a stronger predictor of family outcomes than the specific diagnoses themselves. 6 This strongly suggests that challenges lived by these families are compounded by medical complexity; functional limitations such as the child's ability to move, think, hear, or see; as well as difficulties related to his or her regulation of emotions or behaviors. Consequently, on a day-to-day basis, families may grapple with understanding and communicating with the child, all the while navigating uncertainty about what the future holds in a social environment that may not understand them or their child. 7, 8 Families of children with neurodisabilities face challenges that are uniquely different from those of families of children with typical development or even families of children with chronic health conditions. 9 The needs of their children require them to respond and organize themselves in ways that generate both distress and growth. 10 For example, parents of children with neurodisabilities are more likely to report higher levels of stress and compromised physical health compared with parents of children with typical development. [11] [12] [13] [14] Concurrently, parents acknowledge that raising children with neurodisabilities can have a positive impact on the family. 15 The capacity of the family environment to adapt is instrumental to ensuring the child's emotional functioning as well as facilitating the child's ability to participate in meaningful activities of daily living. [16] [17] [18] Family systems theory 19, 20 provides a theoretical lens through which to view the family's response and adaptation to raising a child with a neurodisability. In viewing the family as an interactional system, family adaptability is the degree to which the family is flexible and can regain equilibrium in stressful and challenging situations or environments. In families of children with neurodisabilities, this may entail enhancing or adapting patterns of communication both internal and external to the family system, reorganizing roles to meet the demands of caregiving, or negotiating and promoting growth among members in ways that differ from families of children with typical development. Clinicians and researchers should therefore evaluate the extent to which this capacity is reflected in the 'family environment' of children with neurodisabilities.
Consistent with this theoretical perspective, the family is viewed as an interactional system. We were therefore specifically interested in the extent to which measures reflected a focus on interactions and relationships among family members and defined family environment as 'the quality of interactions and relationships between individuals in the family, and the ways in which individuals within the family unit perceive those interactions and relationships'. 21 In this review, family environment is distinguished from 'parenting' or 'parent well-being' in that it describes the experience of members of the family unit and not of parents' perceptions of themselves as a parent, nor what parents perceive they do when they parent their child. It is also distinguished from assessment or evaluation of parents' experience of stress, coping strategies, psychological/ emotional experience, impact of disability on the family, or social well-being.
Our work draws insight from an overview by Alderfer et al. 22 who reviewed the psychometric properties and evidence-base of 29 measures of 'family' used in the field of pediatric psychology. In their review, 'family' was operationalized in broad terms and included measures of general family functioning, familial relationships, or families in the context of childhood chronic medical conditions. The selected measures represented a wide variety of concepts (e.g. cohesion, distress, communication, burden, social support) and types of measures (e.g. self-report, observational). Nineteen measures were endorsed as 'well-established', because they fulfilled a number of strict assessment criteria including strong psychometric properties, and 10 measures were rated as 'approaching well-established', fulfilling some but not all assessment criteria. Overall it was concluded that 'these findings are encouraging for the field of pediatric psychology, providing many excellent options when choosing a family assessment measure'. 22(p1055) Whereas the Alderfer et al. review provided excellent insights into the evidence base and psychometric properties of family measures used in the field of pediatric psychology, ours is a critical review that identifies the strengths and limitations of self-report measures used to assess family environment in the context of research on families of children with neurodisabilities. The rationale guiding our review was threefold: (1) although the field of pediatric neurodisability shares some common features with pediatric psychology, it is a distinct field of study with clinicians and researchers who assess/evaluate families of children with neurodisabilities facing challenges that are fundamentally different from that of families of children with chronic health conditions such as asthma or kidney disease; (2) family environment, with a focus on interactions and relationships, is the key mechanism reflecting how families adapt to these challenges; (3) self-report measures are pragmatic and provide an entry into understanding the ways in which individuals within the family unit perceive interactions and relationships within the family.
The objective of this state-of-the-art review 23 was to explore and describe how family environment has been measured in research conducted with families of children with neurodisabilities to support clinicians and researchers to discern among a wide range of available measures and to select ones that are conceptually consistent with their intended use. It differs from a systematic review of the literature in its emphasis on critical reflection of current trends and applications.
METHOD
This state-of-the-art review comprised a three-step process to select studies and analyze measures.
Step 1. Search for studies on family environment with a focus on measures used First, we used an existing database of studies on families of children with neurodisabilities to search for studies that focused on the family environment in the area of childhood neurodisability. The Parenting Matters! (PM!) systematic review database contains 427 studies published between 1985 and March 2012, addressing the families of children with neurodisabilities (see Appendix SI, online supporting information, for search strategy). Further, a hand-search to identify studies that were published between March 2012 and December 2015 was conducted. This hand-search was conducted in the journals which, based on the previous search, contained the largest number of articles on the family of children with neurodisabilities (see Appendix SI, part B). One of the authors (AB) screened all of the studies and selected studies that focused on families of children with neurodisabilities and that contained a standardized measure to assess 'family' (e.g. family function, family environment, family quality of life, etc.).
What this paper adds
• Thirteen measures were used in research to assess family environment.
• Five self-report measures were most commonly used, typically with a single informant.
• None of the measures have been developed specifically for families of children with neurodisabilities.
Step 2. From selected studies to a selection of measures Second, from the studies included, we identified measures that fulfilled the definition of family environment that we had adopted for this review. From the studies selected in
Step 1, the measures were listed, and descriptions of the measures, including subscales, were retrieved. Two authors (MK and AB) independently examined the list of measures and rated them for their inclusion or exclusion in this review, based on their fit with the definition of family environment adopted for this review. To be included in this review, at least one dimension or subscale of a measure had to be consistent with this definition, and thus should include issues related to interactions and relationships between individuals in the family. Measures focusing solely on parenting, stress, or parent well-being were excluded.
Then, for the five most frequently used measures, detailed information was obtained from key papers on the development of the measure, manuals accompanying those measures, measurement validation studies (including validation studies specifically on families of children with neurodisabilities), and family measure sourcebooks. 2, 3 We focused on the following characteristics: (1) the concept(s) it was designed to measure; (2) theoretical underpinnings of the measure; (3) dimensions and subscales; (4) original target population, and whether or not it has been validated for families of children with neurodisabilities; and (5) practical characteristics for use in research and practice.
Step 3. Examples of studies using measures of family functioning Finally, to illustrate the use of these measures in research, a purposeful sample of studies were chosen to illustrate how these measures have been applied to families of children with neurodisabilities.
RESULTS
The first step yielded a total of 77 studies that used 26 unique measures of family that formed the basis of this state-of-the-art review (Fig. S1 , online supporting information). Reviewers agreed on the inclusion or exclusion of 21 out of 26 measures. Nine of those 21 were family environment measures. Additional information was sought on the five remaining measures; once obtained, reviewers agreed on the inclusion or exclusion of all 26 measures. Of the 26 measures, 13 were included as they fit our definition of family environment (Table SI, online supporting information). The 13 excluded measures did not measure or did not have subscales assessing interaction between family members, and focused instead on intra-and/or extra-familial stresses and strains, support, or material needs of the family.
Which measures have been used in research in families of children with neurodisabilities?
The review revealed that most measures were originally developed in the 1970s and 1980s, and that some measures were later revised. The five most commonly used measures were used across a majority of studies (n=50). The most commonly used measure that appeared in 24 studies was the Family Environment Scale (FES), 24 a measure that focuses on family members' perception of family interactions. Other often used measures were the McMaster Family Assessment Device (FAD), 25 the Family Adaptability and Cohesion Evaluation Scale (FACES), 26 the Family Coping Strategies Scale (F-COPES), 27 and the Family Assessment Measure (FAM). 28 These five most commonly used measures are described in more detail below and in Table I .
Family Environment Scale (FES)
The FES 29, 30 is a 90-item measure used to assess the social environment, climate or 'personality' of families from a social ecological psychology and general systems theory framework. 31 The FES is composed of 10 subscales in three dimensions: Relationship, Personal Growth, and System Maintenance (see subscales in Table I ). The 90 truefalse item measure can be administered in three forms: the Real Form (Form R) measures respondents' perception of their current family environment, the Ideal Form (Form I) measures respondents' conceptions of an ideal family environment, and the Expectations Form (Form E) asks respondents to indicate their expectations for their family environment in anticipation of future events such as marriage or the birth of a child.
The FES is a self-report measure that is appropriate for individuals 11 years of age/Grade 5 reading level and higher, and each form requires approximately 15 to 20 minutes to complete. It focuses on the entire family, so ideally it is used with as many family members as possible. For each person the subscale raw scores can be determined, and the family's mean raw score can be determined by averaging the subscale raw scores for all members. Raw score to Standard Score conversion tables can be found in the FES Manual. 30 A higher score is interpreted as a more positive perception of family interactions. Individual scores represent each person's unique view of the family. Several family members' individual scores may also be compared to contrast individual perspectives. Finally, scores from several family members may be combined to provide an overall family profile (e.g. Expression-Oriented, StructureOriented, Conflict-Oriented) and subscale averages can be compared with normative scores. 30 The FES can be used in clinical settings for individual and family counseling or in clinical research and program evaluation.
The FES has been translated into 15 different languages, has been used widely in research, and validity and reliability have been established in various studies. Information about validity, reliability, and the FES' ability to discriminate between family types at different points of the life cycle is reported in the manual. 30 An interesting finding in a study conducted with children with chronic illness (e.g. diabetes, cancer, and myelodysplasia) and their families was that there were three higher order dimensions that characterized the family environments of these families and that these were different from dimensions found in families of 32 Based on these findings, another scaling of the FES was proposed with three factors: 32 Supportive (based on high correlations among the subscales Cohesion, Expressiveness and most subscales of the Personal Growth dimension), Conflicted (based on high correlations among the subscales Conflict, Cohesion, and Organization), and Controlling (based on high correlations among the subscales Control, Achievement Orientation, Moral-Religious Emphasis and Independence). Alderfer et al. 22 rated the FES as 'approaching wellestablished', based on heterogeneous findings of internal consistency of some of the subscales in some samples. The version of the FES proposed by Kronenberger and Thompson has also been rated as 'approaching wellestablished', as investigators using this scoring method in pediatric populations have rarely reported its psychometric properties. 22 
McMaster Family Assessment Device (FAD)
The FAD is a 60-item self-report questionnaire developed to evaluate family function, incorporating structural, organizational, and transactional characteristics of families. 25 It contains six dimensions of family function according to the McMaster Model of Family Functioning, 33 a multidimensional model based on systems, roles, and communication theory to assess the behaviors that produce relational processes within a family. The six dimensions include Problem-solving, Communication, Roles, Affective Responses, Affective Involvement, and Behavior Control. In total there are seven subscales: six dimension subscales and a seventh subscale evaluating the overall general functioning of the family based on a selection of 12 items, which can be used as a shorter version of the FAD. 34 The FAD is a self-report measure, which is appropriate for adolescents and adult family members (12y or older/ Grade 6 reading level). Respondents rate their (dis)agreement with each item on a 4-point Likert scale on the basis of how well each statement reflects their family. Lower scores on the FAD indicate healthier family functioning. It can be used in both research and clinical practice to (1) screen families experiencing problems, (2) identify specific areas in which families are experiencing problems, and (3) assess change following intervention. It requires approximately 15 to 20 minutes to complete.
The FAD is available in 12 languages. The FAD was initially validated with a sample of individuals whose family members were diagnosed with psychiatric conditions, and students in an introductory psychology course. From early in its development the FAD has been used to predict adjustment in families with a chronically ill member. 35 The use of the 60-item measure was supported in large clinical, nonclinical, and medical samples. 36 Alderfer et al. 22 rated the FAD as 'well-established', because it has been widely used in pediatric samples, has demonstrated excellent internal consistency, and has a large evidence base within peer-reviewed manuscripts.
Family Adaptability and Cohesion Scale (FACES)
FACES, with FACES IV as the most recent edition (www.facesiv.com), 26 is a 42-item self-report questionnaire with 5-point response formats, designed to measure family cohesion and family flexibility, two central dimensions of the Circumplex Model of Couple and Family Systems 37 that are based on general systems theory. It includes six subscales comprising two Balanced (14 items) and four Unbalanced (28 items) scales along two dimensions: Cohesion and Flexibility. The Cohesion dimension refers to the degree to which family members are separated from or connected to their family; the Flexibility dimension refers to the extent to which a family system is flexible and able to change its structures, role relationships, and relationship rules in response to situational or developmental stress. Based on these two dimensions there are two Balanced (Balanced Cohesion and Balanced Flexibility) and four Unbalanced scales. The Balanced scales are linear scales: the higher the score, the more positive. The four Unbalanced scales assess the low and high extremes of the two dimensions: Disengaged (extreme low Cohesion), Enmeshed (extreme high Cohesion), Rigid (extreme low Flexibility), and Chaotic (extreme high Flexibility). Moreover, FACES-IV also includes two companion scales: Family Communication, a 10-item scale that addresses communication, considered as a facilitating dimension in the Circumplex Model, and Family Satisfaction, a 10-item scale that assess family members' satisfaction with regard to cohesion, flexibility, and communication. Two methods of scoring are available for FACES IV: dimension scoring for clinical use, and ratio scoring for research purposes. The single dimension score for cohesion and flexibility may be used to plot a family on one location on the Circumplex Model of Couple and Family Systems, summarizing information on healthy and problematic aspects in a family. Circumplex ratio scoring is recommended for research to compare groups. It indicates the level of balance versus unbalance perceived by members of a family. A higher ratio (above one) indicates a more balanced family system. 26 FACES is intended for use with as many family members as possible to capture the complexity of perceptions of the family system. The self-report measure can also be administered by a therapist or counselor with professional training degree (minimum of a Master's level degree) in Psychology or similar area. It is appropriate for individuals 12 years of age/Grade 6 reading level. It can be used in clinical settings for individual and family counseling or in research and program evaluation. It requires approximately 15 minutes to complete.
Alderfer et al. 22 in 2008 rated the FACES-IV as 'approaching well-established', as data on pediatric samples had not yet appeared in peer-reviewed publications. Since then, the authors have published information about validity and reliability in a student population. 26 Moreover, in a validation study of FACES-IV with a pediatric oncology sample, the internal consistency of the FACES-IV dimensions and predicted associations of the measure with other measures of family functioning were confirmed. 38 However, findings on the Enmeshed and Rigid items demonstrated inconsistencies and suggested that further improvement of the measure may be warranted for use with families of chronically ill children.
Family Crisis-Oriented Personal Evaluation Scales (F-COPES)
The F-COPES, 27 derived from the Double ABCX model of family adjustment and adaptation, was designed to identify problem-solving behaviors and strategies used by families in response to difficulties or crises. The ABCX model posits that a family experiences differing degrees of stress, depending on the stressor event, the family's crisis-meeting resources, and the meaning of the crisis to the family. 39 The measure focuses on two levels of interaction: internal (the ways in which the family handles difficulties and problems which arise among members of the family) and external (the ways in which the family handles difficulties which arise from the broader social environment but which affect family members). The F-COPES is a 29-item inventory comprising five subscales: (1) acquiring social support (family's ability to acquire support from friends, neighbors, and extended family); (2) reframing (redefining stressful events to make them more manageable); (3) seeking spiritual support; (4) mobilizing family to acquire and accept help; and (5) passive appraisal (ability to accept problematic issues). Individuals rate their (dis)agreement with each item on a 5-point Likert scale on the basis of how well each statement reflects their family. Higher scores indicate more adaptive coping behavior. F-COPES is a self-report measure, appropriate for individuals who are 12 years of age and/or demonstrate Grade 6 reading level capacity. It can be used in both research and clinical practice (1) to identify problem-solving and behavioral strategies used by families in times of crisis or (2) to assess change over time/after intervention. It requires approximately 20 minutes to complete. F-COPES is available in several languages including English, French, and Hebrew. The measure was initially validated with high school, undergraduate, and graduate students in psychology and family studies. The measure was not included in the review of Alderfer et al. 22 but validity, stability, and internal consistency have been confirmed, 1,27,40 also in pediatric populations. 41 
Family Assessment Measure (FAM)
The FAM, with FAM-III as the most recent edition, 28 is a self-report assessment of family functioning, based on a Process Model of Family Functioning, an elaboration of the McMaster Model of Family Functioning. 33 The FAM provides a multilevel assessment of family function across seven dimensions: Task Accomplishment, Role Performance, Communication, Affective Expression, Affective Involvement, Control, and Values and Norms. There are three versions, called scales, each with a different focus, using different wording of questions and different response options, but with the same seven dimensions: (1) a general scale consisting of 50 items, focusing on the family from a systems perspective, and providing an overall rating of family functioning (e.g. 'I don't see how any family could get along better than ours'); (2) a dyadic relationship scale consisting of 42 items, focusing on relationships between various pairs (dyads) in the family (e.g. 'This person and I never see family problems the same way'); (3) a self-rating scale consisting of 42 items, focusing on the individual's perception of his/her own functioning in the family (e.g. 'When I am with my family, I get too upset too easily'). Moreover, each version (general, dyadic, and self-rating) has a corresponding short 14-item version called the Brief FAM, each comprising the two strongest loading items on each of the seven subscales. Respondents are asked to rate their agreement with each item on a 4-point Likert-type scale. Higher scores indicate more perceived difficulties within the specific dimensions. Raw scores can be transformed to standard scores to compare an individual with a nonclinical population. 28 FAM is a self-report measure, and appropriate for individuals 10 years of age and older. It takes 30 to 45 minutes to complete and is available in English, French, Portuguese, and Spanish. The measure was initially validated with individuals from clinical and nonclinical families. Clinical families included individuals with major physical disabilities, families involved in therapy, families of children with emotional difficulties, and families in which a member had a psychiatric condition. Internal consistency has been confirmed and the FAM is able to discriminate between 'healthy' and 'unhealthy' families. Validity and reliability of the FAM with clinical samples including the families of children with cystic fibrosis, developmental disabilities, and emotional problems, have been reported. 28 Alderfer et al. 22 rated the FAM as 'well-established', widely used in pediatric samples, having excellent internal consistency, and a large evidence base within peer-reviewed manuscripts.
Summary of measures Theoretical underpinnings of the measures in our review
The most-often used measures in our review were developed using different iterations of family systems theories, which are rooted in general systems theories. From these perspectives, individuals cannot be understood in isolation, but in the context of their family system. The measures in our sample were generally informed by models of family functioning: the McMaster Model of Family Functioning 33 and the Circumplex Model of Couple and Family Systems. 37 Only the F-COPES measure was based on the Double ABCX model of family adjustment and adaptation, a family stress theory. 39 Family stress theories are developmental in nature and explore how families respond and adapt to stressors and crises.
Operationalization of central construct of family environment
In general, there is both variability and overlap between the constructs evaluated by these measures, with most measures describing the overall construct as 'family functioning'. The measures were selected based on the definition of family environment adopted for this review that focused on interactions and relationships between individuals in the family. In our selection of measures, at least one dimension or subscale of the measure had to be consistent with this definition to be included. Given this criterion, there is both overlap in dimensions and subscales (e.g. Communication, Problem-solving, and Roles being dimensions found in various measures) and unique constructs (e.g. FACES focusing specifically on Cohesion) across measures.
Characteristics and administration of the measures
All family environment measures in our review used a selfreport format (as opposed to observational rating scales or clinical interviews) that was designed to be administered to multiple members of the family. Some measures (e.g. FES, FACES-IV) had scoring systems that allowed for combining the scores of family members. Although some authors described the measures as ones that could be used to assess change over time or for following-up after an intervention, no specific information on a measure's responsiveness to change was found. The number of items within a measure varied considerably, ranging from 29 items (F-COPES) to 90 (FES) items. This has implications for the amount of time that measures take to complete and therefore respondent burden varies.
The measures in our review were all originally developed for either nonclinical groups or for families who have a member with a psychiatric disorder. Although none of the measures were developed specifically for pediatric populations, Alderfer et al. identified the FAD and FAM as 'well-established' within pediatric populations, meaning that these measures fulfill a number of strict psychometric criteria and have an established evidence-base within the pediatric population. Accordingly, the FES and FACES were rated as 'approaching well-established, fulfilling some but not all psychometric criteria. 22 Furthermore, use of the FES with families of children with chronic illness has led to the identification of different factor structures. 32 The F-COPES was not included in the Alderfer et al. review; however, its psychometric properties have been confirmed in pediatric populations. 41 No studies were found specifically focusing on the psychometric properties of these measures for families of children with neurodisabilities.
How have measures been used in research in families of children with neurodisabilities?
These five family environment measures were most commonly used in research with families of children with neurodisabilities; they were used in 50 (65%) of the 77 articles reviewed. The FES was used most often, appearing in 24 studies with variability in the ways in which it was used and adapted. For instance, in several studies, authors limited their use of the measure to a selection of subscales, most prominently the Relationship dimension subscales of cohesion and conflict. Others adapted the measure from its original true-false format to a 4-point Likert scale. Within the studies that used the FES, the Real (R) form was the most commonly used. The FACES measure was used in eight studies, with all versions represented (FACES-I, n=1; FACES-II, n=3; FACES-III, n=3; FACES-IV, n=1). Table II provides a purposeful variety of examples of studies, illustrating how these measures have been used. Overall, n=60 (78%) studies were cross-sectional, examining the relationship between family environment and other variables, including the relationship between the family environment and parenting distress or the relationship between child behavior and the family environment at one point in time. Across studies, the measures were used in a variety of ways; at times only one subscale or a selection of subscales was used, and at others the whole measure was used. Irrespective of how and which part of the measure was used, all authors referred to 'family function' as the concept being measured.
Mothers were the primary respondents in two-thirds of the studies, representing 60% to 100% of study samples; in 23 studies (29%) mothers represented 100% of the study sample, and in 27 studies (35%) mothers represented between 60% and 99% of the study sample. In 14 studies (18%) mothers and fathers were equally distributed, and in 13 studies (18%) mothers and fathers' data were pooled and it was not possible to distinguish the proportions of mothers and fathers in the study sample.
DISCUSSION
The purpose of this state-of-the-art review was to delineate the scope of measures of family environment used in research with families of children with neurodisabilities, to describe theoretical and practical characteristics of oftenused measures, and to describe and discuss how measures of family environment have and can be used in research.
We located a large variety of measures of family environment that have been used in research with families of children with neurodisabilities, although a limited number of measures have been employed more often than others. The FES (n=24 studies), FAD (n=9 studies), and FACES (n=8 studies) were most often used amidst the larger group of measures found in Table SI (n=13). These five most commonly used measures have been described in more detail to highlight their theoretical and practical characteristics (Table I) . Although most of these measures were based on (elaborations of) general systems theory, they evaluated both common and unique different constructs in different ways.
Across studies examined for this review, considerable variability was found in which constructs were selected, which subscales were used, and which version of the measure was administered; there was limited variability in which respondents were surveyed (see examples in Table II ). For example, most studies surveyed one member of the family, used measures designed to provide real-ideal discrepancy scores but only employed the 'real' score, whereas others compared or combined responses of various family members or administered the measure to a single respondent. This both benefits and constrains the field. On the one hand, depending on what aspects of family researchers and practitioners intend to evaluate, there is a menu of possibilities embedded in these measures to consider. On the other hand, this diversity makes comparison of results pertaining to family environment across studies difficult (but not impossible). An earlier review focusing on the psychometric properties of family measures used in the field of pediatric psychology, 22 provided an overview of measures, with a broad focus on 'family' measures. We were specifically interested in measures of family environment used in research in families of children with neurodisabilities, as these families face specific challenges. Neurodisabilities represent a broad range of conditions attributed to impairments of the brain and/or neuromuscular system. The impact may include difficulties with movement, cognition, hearing and vision, communication, emotion, and behaviour. 4 Although one might argue that the assessment of the family environment in specific diagnostic groups would not yield different results, it is important to realize that most measures have been developed and validated for families of children with psychiatric conditions or families of college students, which does not automatically mean that these measures behave or can be used in the same way in other groups. For example, a factor analysis of the FES used in families with a child with a chronic disease 32 showed that internal consistency of dimensions was not stable. Given that most measures of family environment have not yet been validated with families of children with neurodisabilities, we do not know whether the items that evaluate varying aspects of family environment hang together in the same way for families of children with neurodisabilities as they do for families originally recruited to establish validity of the measure. We concur with the recommendation that, as a minimum standard, researchers should report the internal consistency of the measure for the sample on which they are reporting. This will provide more insight in the interpretation of data from the measure in specific populations.
We were specifically interested in the use of measures focusing on interactions and relationships between family members, because, from a theoretical perspective, this is important for understanding family adaptability in challenging situations. Among the 77 selected studies (Fig. S1 ), there were 13 measures of family environment, defined as the quality of interactions and relationships between individuals in the family, and the ways in which individuals within the family unit perceive those interactions and relationships. 21 Thirteen other measures did not meet that definition. Excluded measures focused on different but related conceptualizations of the family such as family strain (e.g. Family Inventory of Life Events [FILE]), 42 and perceived reactions of a family member to pediatric illness (e.g. Impact on Family Scale [IOF]). 43 Reviews of family measures often focus broadly on 'family' or 'family functioning', 22, 44 without a clear definition of the concept under study. Without this conceptual clarity, it is difficult to know what exactly is being measured and how. We propose that family environment is a conceptually distinct and unique aspect of family function, and so should not be confused with these other concepts.
With a focus on interactions and relationships it is remarkable that the majority of studies in our sample measured family environment from the perspective of one respondent, primarily the mother. We recommend that more attention be paid to all members of the family, and to give greater consideration to how members of the entire family system may be experiencing their family environment. All measures described in this review can be used in this way, yet most studies used primarily mothers as the main respondent; siblings were only rarely involved. Moreover, some measures are structured to measure respondents' perceived and ideal family environment. Discrepancy scores between respondents provide some insight into the extent to which there is agreement in perspectives and could reveal whether the degree of alignment among family members is problematic or not.
Meaningful clinical interventions can only be successful when the uniqueness and diversity of families is acknowledged, a key principle of family-centered care. 45, 46 A thoughtful selection of measures can help to identify families needing support, focus interventions, and evaluate change over time with or without an intervention, both in a clinical or research context. All families change, adapt, and realign over time. However, there is a lack of longitudinal research with this population, a phenomenon also highlighted 10 years ago in a review on family functioning among families of children with spina bifida. 47 Currently, almost no information exists on the evaluative properties of the measures. Future research should focus on their responsiveness to change after interventions or over time, because family environment is not a static concept.
A state-of-the-art review approach was used to explore how the neurodisability field has used family environment measures, and to address current matters in this area. Realizing that it is not a systematic review providing a comprehensive overview of measures available is important in the interpretation of the findings. Potentially interesting measures of family environment could have been missed, when they have not yet been used in research on families of children with neurodisabilities. Moreover, we have chosen to describe five measures in more detail, to provide examples of studies using these often-used measures and to highlight their theoretical and practical characteristics. We realize that by making this selection, measures that might be useful but have not been used often do not gain the attention they might deserve. However, this overview was meant to describe and discuss how measures of family environment have and can be used in research. We aimed to address current matters in this area and provide recommendations to move forward. The examples of measures in this overview may thus be supportive, but not comprehensive at all. We refer to textbooks 2, 48 and more extensive reviews 22, 44 for descriptions of more measures.
As the family is the central environmental context in children's lives and as family-centered care is the cornerstone principle of practice, there is a need to better understand the family environment in the context of pediatric neurodisabilities to deliver optimal care. There is no straightforward answer to the question of how best to assess family environment. Researchers and practitioners working with families of children with disabilities must first decide what specifically they are interested in measuring, which aspects of the family environment they aim to assess, and who in the family they must include to respond to those questions. By examining descriptions and subscales of measures one gets a richer understanding of the specific aspects of family environment that a measure may capture. The good news is that the family is 'on the agenda'. However, those planning studies should evaluate whether existing measures are reliable and valid specifically for families of children with neurodisabilities across the lifespan. Moreover, research methods in the field should be expanded to capture multiple perspectives of the different members within the family system. This will facilitate better provision of individualized services that meet the unique needs and abilities of each family and family member, and will broaden understanding about what is meant by meaningful family outcomes. one of the authors (AB). The authors have stated that they had no interests which might be perceived as posing a conflict or bias.
SUPPORTING INFORMATION
The following additional material may be found online:
Appendix SI: Sources used for this state-of-the-art review. Figure S1 : Steps in selection of studies and measures. Table SI : Thirteen family environment measures, the number of studies in our literature search in which they appeared, the construct measured, and sample items.
